Hintikka points out in [10,p.3 ] that this constitutes a rather strong requirement concerning the structure of a general model. Henkin draws attention to the problem of constructing non-standard models for the theory of types in [9,p.324] .
We shall use a simple idea of combinatory logic to find a characterization of general models which does not directly refer to wffs, and which is easier to work with in certain contexts. This characterization can be applied, with appropriate minor and obvious modifications, to a variety of formulations of type theory with A-conversion. We shall be concerned with a language £ with extensionality in which there is no description or selection operator, and in which (for convenience)
This research was partially supported by NSF Grant GJ-580. Fraenkel-Mostowski method ( [7] , [11] , [12] ) can be adapted to £. We state our fundamental lemma concerning this method in fairly general form to facilitate possible future applications (analogous to those for axiomatic set theory mentioned in [11] ), but confine ourselves here to simply showing that Since in many logical systems descriptions can be eliminated, it is very natural to ask whether the wff D, which asserts the existence of a description operator, is in fact derivable.
It will be seen that our independence proof below is conceptually very simple, and is compatible with any axioms concerning the cardinality of the domain of individuals which permit it to have at least two members.
Church mentions in [5] an unpublished proof by Lagerstrom of a closely related independence result using a complete non-atomic Boolean algebra for the domain of truth values.
It seems unlikely that Lagerstrom*s proof applies to £, since in £, unlike the system treated by Lagerstrom, there is a strong axiom of extensionality for type o (Axiom 1 below) which permits one to derive [p = q ] z>.p = q • §2. The Language £
The language £ is essentially the result of dropping the description operator from the language Q of [2] , and is closely related to the system discussed in [9] . For the convenience of the reader we here provide a description of £.
We use a,j3,y, etc., as syntactical variables ranging over type symbols, which are defined inductively as follows: £ has a single rule of inference, which is the following Let us denote by JT& the system obtained when the axioms of extensionality (6. LI of [3] ) are added to the list of axioms of the system JT of [ 3] . This is essentially the system of [8] or [4] using axioms 1-6,10°,10 a^, and with the selection We next show that every wff of £ is convertible to a KS-combinatorial wff 5 and to a KBCW-combinatorial wff.
II. (A-contraction
This requires only a simple translation into the present context of familiar facts about combinatory logic (see [6] , [13] , for example). If h is a function of which x is an argument, we write the value of h at x as hx or (hx). If hx is itself a function of which y is an argument, we may write (hx)y simply as hxy, using the convention of association to the left in our meta-language. We shall use dots to denote parentheses in our meta-language in the manner of our convention for brackets in £. We shall also use A-notation informally in our meta-language* Thus when A is an expression of our meta-language involving a variable x of our meta-language, then (Ax A) shall serve as a name for the function whose domain is the range of the variable x and whose value at each argument x is A. In contexts where a frame has been specified, if a is a type symbol it will be understood that Proof: by Propositions 1,2, and 3o L1
We now rephrase condition (b) to obtain a simple criterion for a frame to be a general model. in the general model to, and so is not a theorem of £• Q T*he idea behind the following theorem is contained in [9] but the proof is short, so we give it here. 
P
, then x) = a a (hx).
We use Theorem 1 to verify that to is a general model. It is easily checked that 3« satisfies the conditions of Lemma 4, so let to be the general model constructed as in Lemma 4.
We must see that E is false in to. Suppose it were true.
Then there would be a choice function h e & , x such that i (oi)
for every non-empty set g€ A , hg is in q, i.e., g(hg) = t. in to.
Thus [D z> E] is not valid in the general model to
and so is not a theorem of £. rn
